The potentials of binary complexes of the Lauric acid ligand with various biologically vital divalent metal ions such as Mn(II), Co(II), Ni(II), Cu(II)and Zn(II) have been studied in 50% DMSOwater mixture at constant ionic strength by Bjerrum method. Hydrogen ion concentrations were measured and the formation of binary complexes was inferred from the corresponding potentiometric pH-titration curves. The metal to ligand mole ratio was maintained at 1:5 to facilitate the maximum number of ligands to the metal ion. The dissociation constant has been determined by the half-integral method and pointwise method and were found in good agreement with each other. The Metal-Lauric acid stability constants have been calculated and compared with the results.
INTRODUCTION
Studies on binary complexes of vital biological ligands in aqueous and aqueous-organic media have received reasonable attention in recent years. The nonaqueous and aqueous-organic solvents are used instead of water due to their wide range of applications. The current work is significant for understanding the role of the aqueous-organic solvent medium for complex formation. This part of the research work gives an insight about ion-solvent interaction and the interaction among the solvents. Dimethyl sulfoxide(DMSO) is well known polar aprotic solvent. Aqueous-DMSO, binary solvent medium is used as a cryoprotective agent. In the aqueous-DMSO mixture, the water structure is enhanced, the water from the coordination sphere of metal ions is removed, and they are made more approachable towards the ligands resulting in the increased stability of the complexes. But the competing behaviour of DMSO as a coordinating solvent may reduce the stability of the complex. Hence the increased and decreased stability of the complexes may be attributed to the structure forming and competing for the behaviour of DMSO Lauric acid, dodecanoic acid, is a saturated fatty acid present in coconut milk and coconut oil 2 . It is widely used in the synthesis of soaps and cosmetics. Using the freezing-point depression method, the molecular weight of chemical compounds could be determined. Lauric acid is metabolized in the human body, into monolaurin which has significant antifungal and antimicrobial properties 3 . It destroys the microorganisms by disrupting their lipid membranes.
The essential metals such as manganese, Cobalt, Nickel, Copper and Zinc play an important role in biological processes. Cobalt is at the active center of coenzymes called cobalamin. Nickel is present in the enzyme, urease, which is found in the wide range of plant species. Copper is found to have antibacterial properties.
Hence, potentiometric studies of Lauric acid with selective transition metal ions have been carried out. In the present study, the dissociation constant, stability constants of lauric acid with the metal ions have been reported in aqueous-DMSO medium. The binary complexes are more suitable for the transport of metals in bio fuels due to their increased stability and the availability of metals would be enhanced in biological systems because of their lower stability.
Comprehensive research work has been carried out to have a quantitative approach in the field of complexation studies. A lot of literature survey [4] [5] [6] [7] [8] [9] has been carried out in this field still it is observed that little information is available about the protonligand constant 10 of lauric acid in methanol-water and ethanol-water medium and the stability constants of the ligand with metal ions are not available.
MATERIALS AND METHODS
All chemicals used were of the analar grade. The metal salt solution, ligand solutions were prepared using deionized water and standardized by standard volumetric methods. The pH of the titrating mixture has been measured using a combined glass electrode attached to a Systronics microprocessorbased pH meter (QJ-666B) with accuracy ± 0.01. The calibration of pH meter has been carried out with suitable buffers. 50% v/v DMSO-water medium was used. A measured quantity of potassium nitrate solution was added to maintain 0.1M ionic strength. The concentrations of lauric acid and metal ions solutions used were 20x10 -4 mol dm -3 , and 4 x 10 Above three solution mixtures were titrated against standardized sodium hydroxide (0.098 M). The pH reading was observed after the addition of aliquots of alkali in all the cases. The recorded pH was plotted against the volume of sodium hydroxide. The acid curve, ligand curve and metal complex titration curve (Fig.1) were obtained. In the present work, Calvin-Bjerrum method, as modified by Rossotti-Rossotti 11 was used, as the method is simple and reliable. 
RESULTS
From the acid and ligand curves, the formation number, nA(average number of protons associated with the ligand) was calculated at different pH values. Using the Irving-Rossotti expression, the proton-ligand formation number, nA was estimated (Table 1) . 
The pK values of ligand from the formation numbers were deter mined using pointwise calculations. It is also estimated by the half-integral 
Fig. 2. Half integral method for determining pKof Lauric acid in 50%(v/v) DMSO-50%(v/v) water system
method, by noting the corresponding pH for nA = 0.5 from proton-ligand formation curves nA versus pH (Fig. 2) . The accurate value of pK which is determined by pointwise calculations is found to be almost the same as the value calculated by the half-integral method ( Table 2 ).
The increase in pK values in the binary solvent medium than pure water shows that DMSO plays a significant role to increase the basicity. The solvation effect and the bulk solvent structure might have been influenced by the dissociation of the ligand. From the metal complex titration curves. The average number of metal ions associated with the ligand (n) for different pH values have been calculated. The stability constants of metal complexes were obtained by the half-integral method. The n values have been calculated by using the expression. Where N, E°, V°, and V 2 have the similar importance as that of equation (1) .V 3 is the volume of alkali added and T°m is the concentration of the metal ion.
The metal-ligand stability constants of various complexes have been determined using n values (Fig. 3) and were tabulated. (Table 3 ).
Table 2: pK values of Lauric acid
Ratio of DMSO -water mixture pK(Half integral method) pK(pointwise calculation method) 50%(v/v) DMSO-50%(v/v)water system 6.38 6.44 
DISCUSSION
The present work explains the complexation of selective divalent transition metal ions with lauric acid in the aqueous-DMSO medium. The dissociation and stability constants have been determined to understand the behavior of the ligand and its interaction with metal ions in the aqueous-DMSO medium. The ligand was a weak complexing agent. The change in color (without precipitation) concerning pH value of solution and deviation of ligand curve from metal ion curve also shows the commencement of complex formation.
The difference between log K 1 and log K 2 values signifies the formation of complexes. Since the difference between log K 1 and log K 2 is small,both1:1 and 1:2 complexes are formed simultaneously and but not in a stepwise manner. On adding DMSO to water as co-solvent, there is a decrease in the dielectric constant of the solvent medium and the interaction among solvent molecules are found to be increased 12 .
The less value of dielectric constant is the reason for the lowering in solvation of the metal ions in DMSO, resulting in higher attraction force which in turn, approaches the ligand to viable coordination of metal ion resulting in enhanced stability of the complex in DMSO 13 , hence the electrostatic forces of attraction between two oppositely charged species were significant, and therefore the stability of the complexes are more in the aqueous-organic solvent mixtures than in purely aqueous medium. This could be attributed to the hydrogen bonding ability of water and the solvating tendency of DMSO 14 . The higher value of the ratio (log K 1 /log K 2 ) for Co(II) and Zn(II)-ligand complexes denotes the stability of the above complexes is more compared to Mn(II), Ni(II)and Cu(II)-ligand complexes.
CONCLUSION
The dissociation constant of lauric acid and stability constants of lauric acid-metal complexes in the binary solvent medium could be important information for biochemists. This study helps to understand the metal-ligand interactions in aqueous-organic solvent mixtures and could be quite informative for the study of the pharmaceutical applications of lauric acid in the future.
